The structural NDV glycoproteins, the haemagglutinin-neuraminidase (HN) and the fusion protein (F) 
Introduction
Newcastle disease virus (NDV) is a member of the family Paramyxoviridae, genus Rubulavirus. Its negative stranded RNA genome contains at least six genes. Two of them, encode the two viral glycoproteins HN and F which are found on the surface of the virus. The large glycoprotein (HN) has haemagglutinating and neuraminidase activities and is responsible for the attachment of the virus to the cell surface, the penetration and the release of the virus from the cell. The second glycoprotein (F) plays an essential role in the entry of the viral genome into the cell by fusion of the viral envelope and cell membrane.
The active F-protein is present in the virion as a disulphide-linked complex of the glycopeptides F 1 and F 2 from a precursor F 0 by proteolytic cleavage. The both glycoproteins are shown to play an important role in eliciting the production of antibodies against the virus.
The structural glycoprotein HN is composed by one polypeptide chain. The secondary structure of the purified HN investigated by circular dichroism showed a more unordered structure (7) .
As the smaller glycoprotein F-protein is biologically active only after proteolytic cleavage, it was of interest to examine the effect of proteolytic cleavage on the bio-logical activity and the secondary structure of the large structural NDV glycoprotein.
Materials and Methods
Virus. The avirulent La Sota NDV strain was grown on 11-days old embryonated eggs. The virus was purified by differential centrifugation followed by linear gradient on 5 and 60 w/w per cent sucrose solutions. Isolation of NDV HN Glycoprotein. The purified virus was disrupted with 2% octyl glucoside (Sigma). The solubilized glycoproteins were separated on DEAE bio gel (Bio-Rad) column by elution with 0,1 M phospate buffer, pH 7,4 and the same buffer, containing 0,5 M NaCl.
Molecular weight determination of the glycoproteins was done by SDS-slab gel electrophoresis on 10% gel (3) using bovine serum albumin , egg albumin and chymotrypsin (Serva) as standarts. Biological activity of HN. The biological activity of NDV HN was determined by HN titration and neuraminidase (Nase) assays before and after proteolytic treatment of the purified HN with trypsin, chymotrypsin and acetyltrypsin. Circular Dichroism (CD) Spectra. The CD spectra of the various treated preparations were obtained at room temperature in a cell of path lenght 0,02 cm using Jasko-J-500 A spectropolarimeter. The α -helical and the random coil percentage were calculated on the base of the value of mean ellipticity (θ) at 208 nm wavelenght and evaluated by the method of Chen et al. (2) . The quantity of the protein content was determined according to Schaffner and Weismann (6) .
Results and Discussion
The treatment of HN with proteolytic enzymes enhances the haemagglutination and neuraminidase activity. Data of the experiments are shown in Table 1 . Fig. 1 and 2 represent the CD spectra of NDV main structural protein HN before and after treatment with the proteolytic en- zyme chymotrypsin. The content (in per cent) of α-helix and random coil is given in Table 2 . Data in Fig. 1 and 2 and Table 2 show that the proteolytic treatment of HN changed the conformation of the large structural glycoprotein HN. Based on the ellipticity values at λ = 208 nm and the method of Chen et al. (2) , the α-helical content of the cleaved protein is enhanced and the molecule is kept in fixed position.
The biological activity of the large NDV glycoprotein HN is enhanced after treatment of the purified glycoprotein with proteolytic enzymes. An enhancement of the α-helix content of this main structural NDV glycoprotein also is observed. The CD spectra of untreated HN shows mostly an unordered structure with low per cent of α-helix. Probably the proteolytic treatment is connected with a loose of a peptide. Such loose of a peptide with molecular weight 8 000 kD was found by Garten et al. (4) biological activity is connected with conformational changes of the glycoprotein molecule-enhancement of the α-helix per cent from 15% to 38% and the polypeptide chain is in its highest order state, i.e. α-helix structure (the fixed position of the molecule). The cleaved F-protein of the NDV, which is biologically active has also almost the same per cent of the α-helix: 31-34% (7, 1).
